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ABSTRACT: Singularitiles of the propatation and absorption of
ultrasound in magnetically polarized metals whose conduction elec-
trons have arbitrary dispersion are considered by quasiclassical
theory at low temperatures, when the singularitles are determined

by the interaction petween the ultrasound and the conduction
electrons.
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The value of the constant determining the plane of rotation of
ultrasound polarization in a strong magnetlc field (characteristic
. radius of cyclotron orbit smaller than electron mean free path and
" ultrasound -waveléngth) 1s determined. Estimates are made of the
.- frequency,-field, and angular dependences of the rotaticn constant
for different types of Fermli surfaces, The field and frequency
intervals in which this constant can be expressed in terms of the
‘Hall constant, the electric conductivity, the deformation
- potential, or other characteristics, are established. The numerl-
~  eal maximum estimate for the constant of rotatlon is 10™ rad/cm-0Oe,
“which in fields on the order of 10 kOe yields a polarizatlion plane
rotation angle of about 1 radian when the wave travels 1 cm.' "In ‘
~ conclusion, we are grateful to V, M. Kontorovich for supplylng >
his results prior to publication," Orig. art has: 68 formulas,
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TITLE: Rotatlon of polarlgaulon plane ané circular magnetic d*chro-qﬂ of ultira-
sound in magnetopolarized metals whose clectrons of conductivity have quadratic
dispersion law

SOURCE: Fizike metallov i metallovedeniye, v. 16, no. 6, 1563, 801-807
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TOPIC TAGS: polarization plane, cirenlar masnedi ichroism, ulirzscund, macnetc
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Fermil surface

ABSTRACT: The authors compute the consinnit determining the ro

zation plane of elastic waves and the reiet .on of the exes of

rise to elliptical polarlzcd elastic waves in magnetopolarized -
tations are made for a wide range ol frequencizs of ultrasound and ¢
fields. For this the deformation potential is studied., The authors
of frequencies and the field in which the rotnition constant and the ra
axes of the ellipse are functions of tne Fermi surface and the deform
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They show that in the case vwhere the lergth of the wave of ultrasound,a , is of ihe
order of depth of penetration & of the electromagnetic wave, the radius r oI the
cyclotronic orbit is of the order of length of the free run £ of an electron, /<<n,
the ratio of the axes of the ellipse is maximized. Orig. art. has: 48 formulas,
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ol observed’ effocts of

pekTs In “addition ‘to the-abso rpti
S omay axpect thg“existence“qf the not’y
,,polerization plane oT the existence of coupled longi
'?ﬁﬁh&ﬁbnologically,_thoaqﬁgffocts can be described oy a dynamic elasticity modulus
. ‘tensor (K, B. Vleso¥s Ref. 6'3"""I"ILM.'"”#;"51#5',-%—195'{,;,__\1',‘_R,ﬂ_s;}in, pef. 71 ZnEIF, 38
=971, 1960} The. present poper presents the derivation of @ mioroscopic quosim . [
classical theory of these ‘moduli for the case of metals in 8 constant magnetio T
- field. The egstions o'f,motion,defini'rig the features of absorption and propagation
~polarized metals aro derived for 8 broad frequency snd -

. of elsstlic waves in magneto 0
- constant megne 4 for arbitrary diroctions ¢f propagation
Explicit expressions

ce tic field gtrongth renge en
v::—,snd,ma gnetic field orientation using - froe eloctron »model.
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‘modulus of elasticity.components juvolved in tho equetions of
) _ £ strong mo protic fiolds. The expressions are
“_;,Winqn i he i 8 electron mosn free path, ultrasound
”fafrequéhdy}an enot 4 strength. Formules for spacific rotation of the
7'polsrizétion'plune, ipse axos, and the .component of the dynamic
r_,j.elastiqity,modulus defining the coup}ing,constant of longitudinal-trensverse or
i transvetse—ldngitudinél‘wavea have been obtained in terms of the cyclotron frequency
’ dltrasound frequency and wave vector k, and volocity Vo snd mean freo path 1
( on the Fermi surface. Monotonous inoreass of speuific
oscillations of the coupling
;R o-resonance,arefpredicted.
* Tpere are 2 figures. : _ : ' T e
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. AUTHORS - V1lasov, K;B., Onopfiyénko, L.G.

TITLE: Resonance effects in uniaxially magnetized single L
: crystals_of ferroelectrics'possessing domain atructure -

PERIODICAL: rizika metallov i netallovedeniye, V.15, no.l, 1963,
45-5h _

TEXT: Resonance absorption of high frequency magnetic-fields in
ferroelect ing domain gtructure has two regions of S
One is due to uniaxial Larmor precession of .
r in the domainj; the other is in a region
the oscillatory motion of the vy
boundaries. camined for ellipsoidal samples of
uniaxially magneti i s in a constant'magnetic field |
arbitrarily orientated i jncipal planes of the .
ellipsoid. An approximate s0 roblem is described,
giving the dynamic properties of th layer by jntroducing
i it area of the poundaries. Equations of

¢ the magnetic system are obtained
from the nprinciple of least a . The form of the ‘ o
Lasrangian function is determined for a single phase
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magnetization and then for a two phase magnetization system,

The dependence of three natural frequencies are obtained from the
magnitude and direction of the constant magnetic field with respect
tn the crystallographic axes. There are 2 figures,
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to the crystallographic axes, There are 2 figures.
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Under certain assumptions and approximations the equations (16) and (23)
go over to the equations of Landau and Lifshits, Bloch, Gilbert and others.
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is a single transition point ® . Two special cases are
considered, namely, ®C>> W g and 8, <L ('DN . In the first

of these, it is shown that when the interaction between the sub-
systems is taken into account, then provided it is small, it is )
found that 1) is has no effect on the temperature—dependence V#
of the spontaneous magnctization and the susceptibility, 2) when
MZ£O, antiferromagnetic order will appear and 3) the phase-=
transition temperature ® will increase. It is shown in the

second of the above two cases thac: a) when the temperature i8

less than or equal to @ weak ferromagnetism appears in addition

to the antiferromagnetic ordering; b) the form of the temperature-
dependence of the antiferromagnetic-order parameter ¢ is not
affected when the interaction between the sub-systems i8 tal.en

into account in the form of Ea. (1.4) of the previous paper and

c) *thc‘phase-trnnsitioh tem pera ture is increased and the
character or the transition changes from the antiferromagnetic

type to the ferromagnetic types The paper 1is concluded with a

review of the general implications of the theory with regard to

the form of the magnetization curveso
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1962, 487 - k97
TEXT: it has been suggested that the one-directional b
anisotropy observed in unordered Ni-Mn and Cu-Mn alloys can be
explqined by assuming the presence of ferrxro- and nntiferromagnetic
states. For Ni-Mn alloYS. h the stoichiometric

ed that the unordered

composition of Ni;Mn‘it ha r
ions enriched with Mn which

gnetic state {Kouvel and Graham, J.Phys.
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matrix. A thermodynamic theory is now developed for the

description of these phenomena. It is assumed tbat the magnetic
material can be regarded, on the zero-order approximation, as a
combination of a ferromagnetic (or ferrimagnati" and antiferro-
magnetic sub-system. Large exchange interactic withir each sub-
system give rise to the ardering of the magnetic & asents. The exchange .
and magnetic int eractions between the sub-systems, the magnetic / :
int eraction within each system, the interaction of each sub~-

system with the external magnetic field and the possible resulting
nonuniformity of the magnetic moments are looked upon as pertur-
bations. The analysis is confined to the case where antiferro-
magnetic sub-systemsS may be regarded as consisting of two magnetic

sub-lattices with magnetizations M) and M, (\ﬂl\= 52\= M) .

The thermodynamic potential due to the departure from the zero-
order. state is then given by:

¢ |
o) =—&@(;_)dg; d(r) = F(z) - (M + mH (1.1)

A "
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where M is the magnetization of the ferromagnetic sub-system

- . = - M
=M+ Mpi L=y - ¥

and F(r) is the sum of 1) the ipcrease in the free exchange
energy due to the perturhation, 3) the free energy of
irregularities and 3) the crystallographic free energy of
magnetic anisotropy. Thye present theory is more general than that
of Meiklejohn and Bean (‘Phys. RevJ, 1957, 105, 904) because in
the expression for the exchange energy o:- ineteraction between the

sub-systems

B> [

where Ms is the spontaneous magnetization, it is not assumed

Epe = = (2@151\10)"15'0(;\& ) - D.(_m_x-_g')} (1.4)

that D = -C « The general problem is therefore to vary the
thermodynamic potential in order to find the equilibrium values
of M, 1 and m for each value of H and thereby obtain the
magnetization curve. In general, the problem is rather difficult

Card 3/5
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and therefore only special cases are considered in this paper.
The analysis of special cases is based on the following expression
for the thermodynamic potential

i

) =§;° + Bcoszn + B'cosz‘{J - Ccos{y=-n) - M_H c'os(n -n) - \/
(2.1)

1 2 2
‘- ;%x\\ cos8 (\)- w) -Hm(’LSJ.n (W - w)]

where yars and Y{‘ are the two susceptibilities of the antiferro-

magnetic sub=system and 1, J and ® are the angles of M, 1
and H with the z-axis. The equilibrium values of 1 and VY

are determined from the condition that { should be a minimum and
it is then found that the solutions may be divided into two
classes, namely, q <1 and q> 1 , whareqsC/2|B'|. The analysis
applies both to uniform and nonuniform (domain structure) distri-
bution of the parameters characterizing the degree of magnetic
order. Processes involving the rotation of the spontaneous
magnetization vector and the antiferromagnetic vector 1 im each
Card 4/5 -

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860310002-0"



e boried

"APPROVED FOR RELEASE:

CIA-RDP86-00513R001860310002-0

IR

09/01/2001

1

R T s s

g YT SONL SR L

s/126/62/014/0011/002/017
Un the thermodynamieg e EO32/E314

domain are discussed, The properties of the domnin structure ang
displacement of domain boundaries are also analysed, in the case

"of a magnetically uniaxial erystal with domain structure in the

initial state and q < 1 v the displacement of the boundarieg is
inhihited ang When the field is parallel to the anisotropy axis

the displacement beging only at fields of the order of HS v Where

] .
HB = Hs0/(1 - 4%, oo = (C/Ms)- (2.5) ,

For other orientations of the field the displacement of boundaries
should begin at even higher fieclds, Rotation Processes should
aprear at fields of the order of Hs and'prallel to the

anisotropy axis, They also occur at much smaller fields for other
orientations. Thare are 2 figures. .
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- pITLE: On errors of measuring the fleme temperature in a flow by
peans of thermocouples. (0b oshibkakh pri izmerenii temper—
atury plameni V potoke pri pomoshchi fermopar) .

PERIODICAL:"Izves‘bi a Akademil Nauk Otdeleniye Tekhnicheskikh Nauk"
(Bulletin of The AcC.S5C.» Technical Sciences Section)

1957, No.8, pp.157-141 (U.S.S.R.)

ABSTRACT: An jnvestigation is made
temperature in the flame ©

a turbulent flow by means ©
thermocouples. Comparison of th
these methods indicates that,in mos
values obtained © are hi
average temperabture. authors established in
earlier work (1), usin ts, that in
the combustion 20 £ mperature
in some points i d a value
corresponding grequency of
the temperatul nder jpdustrial conditions for 2
flame speed of 50 m/sec m&y reach 1000 c.P.8-» whilst the
relaxation period of the welded thermocouple of 0,5 mn
ig 2 to 5 sec. Tn addition %O theoretical jnvestigation
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On errors of measuring the fleme temperature in a flow by
means of thermocouples. (Cont.)

of the problem, €XP were carried out consisting in
displacing the . g rapidly I the gurbulent
sone of th o the zone of meebting of
the displacement time W
i £ the thermocouple; t
£ a 1lo0p oscillo-
ere made
ely into &
products and in 8
cold air streamd. under conditions of.

turbulent combustion, i Juctuation of ©
j i the drop of the

g lower than the
inevitably lead
thermocouple T

temperature.
increase can pe effected only if
the temperature of the thermocouple joint is known.
Measurenent of the temparature in the flow of a hot gasoline-
card 2/3 air mixture by means of thermocouples and by means of gas
gas apalysis does show that there ig a difference in the
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' On errors of measuring the flame temperature in a flow by

means of thermocouples. (Cont.

obtained results; measurement by means of thermocouples
yields temperature values which are 150 to 250 C higher for
a temperature of 700 C 8s compared O the values obtained
by 88 analysis. The grester temperature values measured
by ghermocouples 88 compared to the average temperature is
attributed to chemical reactions taking place at the joint

of the ghermocouple.
mThere are 6 figures and & glavic references.

 SUBMITTED: Jgnuary 22, 1957.
,AVAILABLE: Library of Congress
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TITLE: &+ the Question of the Method of Determinig the Turbulent

Telocity of the Propagation of Flames. (K voprosu o metode
opredeleniya turbulentnoy skorosti rasprostraneniya plameni,

Russian).
PERIODICAL: Zhurnal Texhn. Fiz., 1957, Vol 27, ¥r 2, pp 338 - 344 (U.S.5.R.)
Received: 3 / 1997 Revieweds 4 / 1957

ABSTRACT3 The present stage of development does not make it possible to

obtain quantitative relations between the turbulent velocity

of combustion and the gasodynamic and physical-chemical charac-
teristics of an jnduction mixture. According to the author's
opinion an accurate definition of the conception of the turbudent
velocity of flame propagation would at first be necessiaIYe Not
one of the hitherto known practical methods of detsrmination is
accurate. Essential difficulties are caused by the practical
determination of uy (turbulent velocity of the propagation of

flames). In the present work poesible methods of an experimental
determination of f£lame boundaries in a turbulent flow are in-
vestigated. They are devided into two groupa: 1. Yeasurements

with the help of inertialess devices, and 2. Measurements with

the help of devices, which average their recordings according

to time. The firast group comprises: a) Measuring of the ionization

card 1/3 current in the flame, b) the rapid photography of the optical
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Determining the Turbulent

Velocity of the Propagation of Flames.

dissimilarities or

group comprises: a) Photographing the
Measuring of the temperature of the flame, c¢) Analysis of the
d) Meesuring of the total pressure
The most essential disadvantage of inertialess measuring

b)
gas.
zZone.

gelf-luminescence of the torch. The gsecond

torch by long exposure,

within the combustion

methods is the impossibility of determining the average static

poundaries of the flame.

The lower the depth of the torch, the

pore accurate results are obtained by the method of rapid photo-

This accounts for the
There follows

graphy .
jonization donor.
amination of the

high accuracy of the method of the
a somewhat
jonization method.

more detailed ex-

For the determination of the averaged boundaries of the flame
a method was applied which is based on the following: a series

of instaneous photographs of the
current in the cross gection of

distribution of the ionization

the flame torch were taken and

statistically worked out. For this purpose the ionization donoT

had to pass through the

card 2/3

flame torch that
jonization current was fixed rapidly at
order to be able %o check the accuracy of the recordings of the

moment, at which the
the oscillograph. In
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5 2

2ErnT

APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001860310002-0"



"APPROVED FOR RELEASE: 09/01/2001

i bt mﬂre?&f%r BTk i {'.‘rﬂ?crxmrl‘ﬁ :'-

CIA-RDP86- 00513R001860310002 0

LSS B i,
R

R

B’?XQ‘I'IY r’-*g‘_"- ;\z.&

TP G ST e s S ks e
R

PA - 2130
On the Question of the Method of Determining the Turbulent
Velocity of the Propagation of Flames.

ijonization donor, gilhouettes of the flame torch were photo-
graphed simultaneously by means of a motion-picture camera.
(6 illustrations).

ASSOCIATION: Not given.
PRESENTED BY:

SUBMITTED: 26.3.1954
AVATLABLE: Library of Congress.
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AUTHORS : ylasov, K.
pITLE: Experimental investigation of the combustion zone of 2 gurbulent
f1ame (Addition to the report of Ye. S. gnehetnikova)
- 93, abstract 5B561.

1961, 92
A

1, Meknanika, no. 5
N SSSR: 1959, 51 - 5

CAL: Referativiyy zhurna
turbulentn. potoke . Moscow,

PERIODI
(V sb.: Goreniye V

s see the report in: Sb.: Goreniye v
SSSR’ 1959: 5 - 50- - nMekh, 1961) 8503- - I
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the initial mixture, but 1t was noi feasible to determine sections with an ioniza-
tion corresponding to combustion products, Processing of the oscillograms reveal-
ed that the ionization "splashes" are caused by gas volumes with dimensions in
the range from 3 - 4 mm to 60 - 80 mm. The linear dimensions of these volumes
vary little with stream velocity and depth of {mmersion of the feeler into the
flame tongue (within the combustion zone), while the frequency of thelr appearance
{ncreases linearly with increasing stream velocity. In the author's opinion, it
is easler to explain the experimental results from the viewpoint of the volume
pattern of turbulent combustion than from the viewpoint of the surface pattern,
but the problem of the existence of laminar fronts in the turbulent flame tongue
which are widened by fine-scale turbulence is not yet solved,

A. Istratov b*r/

[Abstracter's note: Complete translation]
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ATTHORS Viasov, K. Po B0O14/B0%4
TITLEs = Connection With the Determination of the Width of the Combustion

Zone of a Turbulent Flame ¢>

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1959,;wﬂ;€'**nggzziﬁgggéﬁgﬁgggssn)
ABSTRACT: By way of jntroduction the author presents a eritical analysis of

the results hitherto obtained dy determining the width of the
combustion zoneé. Three relations are given for the approximate
calculation of the width (Refs 4, 5, and 10). Several authors (Refs
7 and 9) believe that width is greatly influenced by turbulence.
Some factors jnterfering with the determination of width are enu-
merated, after which the action of turbulence on the combustionfis
explained using K. Io Shchelkin's physical model. Experimental
values &re graphically reprosented in the diagram of figure 1, which
shows the dependence of the width on the adistance from the source
of ignition. This dependence ijs 1llustrated by an approximate
curve. There are ! figure and 11 references, 10 of whioh are Soviet.
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: AUTHOR:_ Vlasov, K. P, (Moscow)

TI'I‘I.E: The Connection Between values of Flame Temperature, Measured
by Optical and Other Methods

PRRIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Bnergetika i avtomatika, 1959, Nr 3, pp 100-105 (USSR)

ABSTRACT: A number of investigations have shown that optical nethods

indicate higher temperatures in the combustion zone of a tur-

bulent flame than do other methods, The explanation of this
effect was given in Ref 1, where 1t was shown that the tem-
perature fluctuavions at a point cause the optical methods
to indicate a higher tenperature than that corresponding to
the time average value. In the present paper the applicat-
jon of optical methods (spectral line reversal and infra-red
pyrometry) to the measurement of turbulent flame temperature
is discussed and a connection found between the thermodynamic
temperature and the temperatures measured optically. it is
also possible from measurements of combustion temperature
made by the gpectral line reversal method to compute the
mean square value of the pulsating temperature caused by the
inadequate micro-mixing of heat end air which often occurs in ordinery
technical eguipment. There are 3 figures, 1 table and 2 Soviet references.
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it is also shown that for certain compositions of fuel
mixture the values of combustion temperature determined
optically across the axis of a flame are too high, and
this is attributed to variations in the fuel mixture
composition with time.

Card 2/2 There are 3 figures and 3 references, 2 of which are
Soviet and 1 English.
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AUTHOR: Vlasov! X.P.
TITLE: Errors.in Tem erature Measurements of Turbulent
Flamestby Gptlcal ethods

——

PERIODICAL: Izmeritel'naya tekhnika, 1960, Nr 1, pp 40-44 (USSR)

ABSTRACT: The author discusses the results of previous experi-
| mental work /Ref 1, 27 in which he participated and
. makes a brief review of other data ZRef. %27. In his

experiments, /Ref. 27 spectrunm 1in~ inversion (of
sodium or other metals) and infrared pyrometers were
used. Details of the experimental techniques a:'e
given. For measuring flame temperature an "OFO" de-
vice was used in conjunction with an infrared bright-
ness pyrometer. The optical systems of the instru-
ments are shown in two diagrams (Fig 2, 3). The gas
analysis method and a platinumrhodium—platinum ther-

Card 1/3 mocouple were also used. It is concluded that:
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Errors in Temperature Measurements of Purbulent Flames by Optical
Methods

1) The discrepancies in temperature values measured
by optical as opposed to other methods can be
explained by theoretical consideration of the op-
tical measurements giving mean temperature values,
assuming that temperature fluctuations in the flame
follow the law expressed by

t = TPy + T1(1 - P55

2) Overstatement of the adiabatic combustion tem-
peratures along the axis of the flame tongue, where
combustion. was..completely finighed at fuel compesition
o Z2.0.8 - 1.1, can be explained by temporal fluc-
tuations of the mixture, but a marked share of hetero-
Card 2/3 geneity (P2) has also to be supposed.
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Methods -

3) The analysis shows that in prineciple, it ig pos—
sible to calculate the true temperature value by the
measured values of the optical temperature. There
are 2 diagrams, &4 graphs and 3 references, of which
2 are Soviet and 1 English,
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AUTHORS: Viasov, K.P. and Inozemtsev, N.N.

TITLE: Investigating jonization in laminar and turbulent
gtreams

PERIODICAL: Referativnyy zhurnal. Mekhanika, no. 10, 1961, 89,

abstract 10 B630 (V 8b. 3_e Vses., soveshchaniye po
teorii goreniya, v. 1, M., 1960, 60-71)

TEXT: Experimental measuring of the ionization of propane-
y air and benzo-air flames was cavried out by means of a diodal sensor
in the form of a two-channel ceramic with Fixed receiver-electrodes.
The ceramic served as an insulator, the electrodes touched the par-
ticles of the flame only with their end surfaces. The ionization
current was amplified by a single-valve amplifier and then applied
A to the intake of the amplifier of a cathode impulse oscillograph
254 (251). The sensor was moved by hand in the flame with a velo-
city of 1-2 m/sec or else pneumatic streaming of the flame was appl-

Card 1/3 »)(
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jed to the sensor with a velocity of 10-20 m/sec. The outer diameter
of the ceramic was 1 mm for & laminar flame and 3 mm for a turbulent
flame. The investigation showed that in all cases the speed of ion-
ization was proportional to the speed of chemical reaction. The con- R
centration of electrons directly behind the flame front is approxim-
ately 500 times less than in the front itself. With O = 0.9 and

the pressure p = 1 atm, the concentration of electrons in the front

of a laminar flame is approximately 2 X 107 cm-3. In the turbulent
flame a wide zone of non-equilibrium ionization was discovered, with-
in which bumps of the jonization current occur. On increasing the
pressure from the stabilizer, the breadth of this zone increases,

but the height decreases. The maximum ionization in the turbulent
flame is 10 times less than in the laminar flame, other conditions
being equal. Detailed investigation of the ionization showed that

in the turbulent flame there are no laminar fronts, self-ignition

and combustion proceed within the wide zone of chemical reaction in
discrete foci-moles having various dimensions. The position of the
front boundary of the zone of reaction in these experiments depended‘J(

Card 2/3
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only upon the initial parameters of flow. The at{thozﬁegxe'ets:igzetgz
turbulent flame as created from the zone of heat ngth ere there
intensive mingling of the products of combusti?‘n vzném the oo I;;ro—
mixture, the zone of chemical'reactlor}s., anc11 gnclusion e P adu-
ducts of combustion with partial burning. <0 C lusion 4t 48 arbu-
ced At in e M etics gl;:mhz’cﬁzrenigiil?:gzz?.og: and the tempera-
i on, kinetics o :
ﬁgz.dligﬁit:;cter's note: Complete translatlon
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AUTHOR: vVlasov, K. P. (Moscow) \
TITLE: On the Solution of a Simple Combustion Chamberw

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Aviatsionnaya
tekhnika, 1960, Nr 1, PP 104-110 (USSR)

ABSTRACT: The usual practice for obtaining the solution of a simple
combustion chamber is to determine the extent of the .
flame, the pressure gradient and the deviation from the

complete combustion’along the chamber assuming a point

burner, a homogemneous mixture and constant intensity (e)

as well as scale (¢) of the turbulence. This approach

presents some difficulties in obtaining the final solutionj

among other reasons this is due to the uncertainty about '

such parameters as the velocitv of the flame spread (UT),

the width of the zomne of combustion (6T) and the time

of combustion (t ) Recent experimental investigations .

(Refs 5 and 6) is8%cate that the width of the zone of

combustion depends strongly not only on the distance (x)

of each cross-section from the burner but also on the -
Card 1/5 diameter (d) of the combustion chamber, i.,e. on the VX{
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Solution of a Simple Combustion Chamber

relative distance x = 2x . Also, following Shchelkin's

model of combustion, the width of the zone of turbulent
combustion is determined by the depth of the deforma-
tions of the flame boundary (these deformations, caused
by pulsations of the flame tongue are dependent on the
mean static dislocation (g) of the flame element).

Thus 6, ~ ¢, and, as shown by Scurlock and Grover

(Ref 7? g can be determined, Egs (a) or (b), p 105.

The manner of the temperature and velocity variation
across the flame mantle can be found, if the fluctuation
of the turbulent flame front is assumed to obey the
Gauss law (Ref 8). 1In this case the time mean
temperature will vary linearly at the depth bT ~ 30,
and so will the velocity. With the symbols as

used by A. V. Tantalov (Ref 1) and for the case of
cylindrical combustor the following parameters are then
sought: u,, T, the dimensionless velocity and the V)(/

Card 2/5 temperature, respectively, of the fresh mixture,
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u,., 1. - the dimensionless velocity and the temperature
o% th® products of combustion, p_ - pressure and
.9 N, ~ the ordinates of the stgrting point of thes
fiamenfront and the end of the zone of combustion
respectively. Ssuffix '3! denotes parameters inside
the zone of cumbustion. Employing the usual equations
of energy, conservation of mass, momentum, and the
relation of Eq (1) (see Ref 10), Egqs (6) and (7) are
eventually derived. Ax being the distance between any
two consecutive cross-sections of the flame mantle.
Fig 1 represents the theoretical relationship between
g = 20/d and % obtained from these relations. The
experimental data for the case of the open flame in the
cylindrical combustor agree very well with the curve,
hence ¢ may be taken from this graph. Next the results
of this computation are compared with the analysis of
Tantalov (Ref 1); this is shown in Fig 2. The forward
boundary of the flame front is almost identical in

card 3/5 both cases, but the rear boundary differs fairly V)(/
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substantially. This can be explained by the fact that

bT and T are evaluated differently in these two
com

methods. The figure also shows clearly the effect of

u,, on the results: curves 3 having Uug changed differ
substantially from the previous curves (2). Therefore,
some experiments were carried out for determining the
dependence of u on the fundamental parameters of the
burning mixture. The combustor used had a diameter of
150 mm, a flame tube length Lr = 720 mm and a flame
stabilisor of 12 mm diameter. Figs 3 and 4 show the
results of these experiments, the former giving the
variation of the relative value of the turbulent
burning velocity as a function of the normal velocity
of burning, and the latter as a function of the stream
velocity. It is found that the order of magnitude of
up is ugp = 0.5 to l.5 u', which agrees very well with
the theory of turbulent combustion. The 1limits of the

CIA-RDP86-00513R001860310002-0"
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flame mantle in the cylindrical combustor were also
measured in these experiments, viz. by employing
ionization pick-ups as well as by means of direct
photography through a window in the combustor wall.
These results are compared with the theory and are

shown in Fig 5. All the experimental data agree closely

with the theory.

There are 5 figures and 10 references, 8 of which are
Soviet and 2 English.

SUBMITTED: March 16, 1959
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AUTHORS: Vlasov, K.P., and pubrovskaya, O.N.

TITLE: Determining the temperature of turbulent flames by
optical methods

PERIODICAL: Referativanyy zhurnal, Mekhanika, no. 11, 1961, 101-102
abstract 11B679 (Sb., 3-ye Vses: soveshchaeniye po teo-
rii goreniya, Ve 1, M., 1960, 114 - 120)

PEXT: The authors venture an opinion on the relation belween the
degree of homogenelity of a turbulent gtream of burning mizture
and the deviation of temperature (which is qmeasured by spectral
line displacements) from the mean temperature of the flame obtal-
ned by some otk Nonuniformity of composition of the mix-

s w.T. to time, always results in

is measured by optical methods

based on t i That means that on the
average, high t e on the resultsy
than the low ones. The relation 1is given to determine the mean tem~

gard 1/2
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perature from the resulis given by optical apparatus. It follows
from this relation that the measured mean temperature approaches
the mean thermodynamical value with an increase of the wavelength
of light. Hence, for turbulent flames, readings obtaired in the
infra-red range are closer to theoretical than those outained in
the visible, or ultraviolet range. The results are given of the
experimental check of the rise of temperature of turbulent flames
obtained by spectral line displacement, against those obtained by VJ/
means of an infra-red pyrometer. It is seen that when the mixing
is adequate then the temperature measured by the method of line
displacement is close to expected theoretical values except for
the regions of high values which can be explained by inadequate
mixing in those regions. [Abstractor's notes Complete translation]

Card 2/2
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AUTHORS: Vliasov P, and Inozemtsev. N.N. (Moscow)
TITLE: The Feasibility of Investigating the Fine Structure

of Turbulent FlameS\by Means of the Resistance
Thermometer Method

PERIODICAL:Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Energetika i avtomatika, 1960, Nr 3, pp 166-170 (USSR)

ABSTRACT: In Ref 1, a resistance thermometer was used to
investigate temperature fluctuations in a turbulent flame.
The sensitive element of such a thermometer consists of
a fine platinum or tungsten wire. On instantaneously
transferring the wire from a medium at temperature T1
the heat balance equation is Eq (1), where m is the
mass of the wire, ¢ the heat capacity and a the
coefficient of heat emission. The solution of Eq (1) is
Eq (2), where Ty 1is the temperature of the wire,
t is time and 1 1is the time constant of the wire,
This equation corresponds to a sudden change in
temperature but if in a flame there is a relatively
large zone with intermediate temperature, the heat balance
is expressed by Eq (3) of which the solution is Eq (4); bT/
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The Feasibility of Investigating the Fine Structure of Turbulent
Flames by Means of the Resistance Thermometer Method

th 1is the time of intersection of the front by the

wire. The two solutions (2) and (3) are compared in

Fig 1. (Change of relative temperature of the wire with
time for various ratios of the time of intersection of

the front to the time constant of the wire.,)

With the aid of Fig 1 and 2 (Fig 2: Determination of the
errors of finding "defects") the uncertainties of the
method used in Ref 1 to detect the “"defects" (regions
where the curve Tg = f(t) deviates from the normal
exponential curve ?2) ) are evaluated. The determination
of the mean temperature for a rectangular and a
trapezoidal profile (Fig 3) is also considered.
Experiments were carried out with a propane-air bunsen
flame using a resistance thermometer and the apparatus
described in Ref 1. Fig 4 shows some of the temperature
records (oscillographic temperature records with a
resistance thermometer in the cross-section of a bunsen
flame at different traverse velocities W: a - tungsten
wire, diameter 15p ; b - tungsten wire, diameter 51 ) LP/
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and indicates the very considerable effect of the .
traverse velocity., The effect of the time constant of
the wire on the shape of the output wave may be shown
by means of the circuit of Fig 5, (Fig 5: a and b -
Input and output impulses; B - scheme of model
arrangement, 1 - amplitude limiter, 2 - rectifier,
3 - integrating circuit, 4 - registive load.)
Fig 6 shows the input and output pulses of a square and
- trapezoidal wave with a time constant 24 0.5 x 10-3 sec,
approximately the same as that of the 54 diameter wire
used in Ref 1, It ig concluded that resistance
thermometers with wire )3 - 5 B diameter are unsuitable

SUBMITTED: May 15, 1959 L{/
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Gorbunov, G. M., Candidate of Technical Sciences, Docent, ed.

Stabilizatsiya plameni 1 razvitiye protsessa sgoraniya v turbulentnom
potoke; sbornik statey (Stabilization of the Flame and the De-
velopment of the Combustion Process in & Turbulent Flow; Collection
of Articles) Moscow, Oboronglz, 1961. 169 p. Errata slip inserted.
2,650 copies printed.

Sponsoring Agency: Ministerstvo vysshego 1 srednego spetsial’'nogo
“obrazovaniya RSFSR.

Ed.: K. Ya. Zaytseva, Engineer; Ed, of Publishing House: N, G.
Kopylova; Tech. Ed.: V. P. Rozhin; Managing Ed.: A. S, Zaymovskaya,
Engineer.,

PURPOSE: This collection of articles is intended for engineers and
scientific workers concerned with combustion problems, and for
advanced students in related courses 1n schools of higher tech-
nical education.
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COVERAGE: The collection containsg 7 articles describing experi-
mental investigations of the mechanism of flame 8tabilization

TABLE OF CONTENTS:

Foreword ' 3
Solntsev, V. P. [Candidate of Technical Seiences], Experimental
Investigations of Turbulence Parameters in the Center of a Free
Stream 7
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Gorbunov, G. M, [Candidate of Technical Sciences]. Effect of
Turbulence Parameters on the Velocity of Flame Propagation 31

Solokhin, E, L, [Candidate of Technical Sclences]. Investigation -
of Flame Propagation and Stabilization Behind a Trough-Shaped
Stabllizer 48

Solntsev, V. P, Effect of Turbulence Parameters on the Combustion
Process in a Homogeneous Gasoline-Air Mixture Behind a Stabilizer

Under Closed-Flow Conditions 75
Solntsév, V. P., and V, A, Golubev, Combustion of a Gasoline-Aip
Mixture Behind Stabilizer Systems 109
Vlasov, K. P, [Candidate of Technical Sciences], Calculation of
a Simpfe"REﬁjet-Type Combustion Chamber 128
Inozemtsev, N. N, Ionization in Laminar Flames 149
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. ;»The structure of turoulcnt gasol ne-air ﬂameb wag studied a‘c flow velocities of ?a
40:150 m/sec and 0. & to 1. 8 excess air in a burner 300 mm in diameter, equipped
‘with a conical flame helder 22 mm in diamagter. S;multaneous measurementis were
“‘made with an ionization geuge, & resistance thermometer, and an infrared pyrometer, - N
and by Schlieren photography and ‘spectrographic recording of radical emission.

The results showed that the reaction takes 'olﬂce stepwise in sections having 2 1cno’m '

' of 8-10 ram in the direction of flow.  Ionization in the individual sections is 4 %0 5

: arid laminar flame mechanisms.

times less than in la minar fiames, indicating a basic difference between turoulent ’ .
The eifect of excess air on the chemical reaction -

' pate is 1855 pronounced in turbulent than in Jaminar flames. The zone of intensive S

N Chemlr'al reaciion i a,nre-:'::.a;d by a preheating zone which contains combustion pro- .

= turbulent diffusion. The mazximum e‘mssmn of m’ermedlme .

ducts transmitted tv tu
‘combustion procums corresponds to 82% conversion, rather than the 50% pos‘gu.ated
~ [PV]

: ,by the model based on L.mmar ﬂame puls tions.
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AUTHOR: Viazov, .-

TITLE: {n the cou. ... of a uniflow coosastion chamber
of simuiice L9 iz

PERIODICAL: Ee ; ; zaurnal JY vypusk.42, Silovye
i, & 2 : strzct 4256148 (V sb.
vitiys protisessa Sgora—
V.. Otorongiz, 1961, leo~-

PEXT: 4 sysuel. G Pt o) Cgtuc. i, cnaré - ~izing the flow

of a combustiuls ..neTE in & -Jlinc*_-hl £uDC L.-sn @ point souX

of ignition. & C& jcal review is given o7 certuin previous wor&s
in whlcn variou. auiitional conditions were assumed for the closing
of an equatlox system; the dependence of the combustion zone

width (or of t..e combustion time) and turbulent-flame propagation
velocity on ths 1n1t1al parameters is analysed. Tor the closing

VCardfi/3>

APPR :
OVED FOR RELEASE: 09/01/2001  CIA-RDP86-00513R001860310002-0"



"AP
R PROVED FOR RELEASE: 09/01/2001  CIA-RDP86-00513R001860310002-0
v &) e g ettt .

B AAR LR AP AE

FS i
SR . Fe VLSS CEARRD

S/263/62/OOO/006/003/021
On %he computation o% = vaiflow ... - 1007/1207 :

of tnis equat gested by T3aH (Tzyan).
was acopted w concepts based on Shchel-
kin's paysical CAT > of comousiion], the com-
bustion-zone width in turbulent flames 1is defined as the radius of
bending of the flame front under the action of turbulent fluctua-
tions. A method 1s suggeste X t of the combuston-
zone width according to records of individual flame fluctuations :
measured DYy ionization probes. This method permits the obtaining
of the relation between the combustion-zoneé width and the distance
from the ignition source. such an approach makes it possible to
design the comsustion charmber (combustor) by the method of succes-
sive approximations (from zone tO zone). When calculations are
made according to experimental data, use may be made of the law of
linear variation of temperature and velocity in the turbulent
flame. Another method is suggested for the calculation of the
overall length of the combustion chamber and the absolute velocity
of turbulent combustion, tnis method being based on ordinary test-
ing data on combustion chambers, €.8. data on variation of

Card 2/3
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On the computation of a uniflow ... I007/I207

statistical [Abstractor's note: obviously a misprint, shoulg

read statical] pressure along the combustion chamber. Results are .
bresented on the investigation of a combustion chamber of 150 my
diameter znd = combustion-section length of 720 nm. Ignition and

means of a conical stabilizer (flame holder) of 12 mm diameter;
during testing both approach-—velocity and mixture-composition were
varied. The order of magnitude of turbulent-combusion velocity
was measured in comparison with the values of fluctuating ang
normal burning velocities. There are 15 bibl, references,

[Abstractor's note: Complete translation.]
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AUHHOR: . VlaSOV, Ka p.

TITLE:

Design of the simplest combustion chamber of the
rectilinear flow type

PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 3, 1962, 44,

MEXT:

apstract 3B252 (Sb. Stabilizatsiya plemeni 1 razvitiye
protsessa sgoryaniya v turbulentn. potoke, li., Ovoron-
giz, 1961, 128 - 148)

A review is given of the work on solving the problen of fla-

me propagation in a cylindrical tube with ignition by the point

source.

* method of determining the shape of the flame stebilized

in a chamber of the rectilinear flow type, is described. Thechoice
of basic churacteristics of the turbulent iflame propagation is con-
sidered in detail, and those chosen are velocitles of propagation
of a turbulent flame and widths of combustion zones. The idea be-
hind the proposed design rethod is to enclose the basic gag-dynanic

equations of flow of 2 combustible mixture in a cylindrical tube
witn a voint igniter by irtroducing one additional condition - that \:/,'
~ Card 1/2
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Design of the simplest combustion ... D237/D301

of dependence of the width of combustion zone on thne distance to
the igniter. Described are the results of the experimental investi-
gation of the conbustion chamber of the rectilinear flow type (dia-
meter - 150 mm, length of the burning part ~ 720 mm) with 2 coni
cal stabilizer of 12 mm diameter. Velocity of the incident alr
stream and composition of the nixvure were varied. During the exne-
rinent the distribution of static pressure was measured along the
length of the chamber., A comparison of calculated angd measured po-
sitions of the flame jet boundaries was made, and good agreement

was obtained. 15 references. [Abstractor's note: Complete transla-
tionj.
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SMBONW G.V.; KISLYY, PoSe; VLASOV, K.Re
Ex'brusion of protectiye sheaths for tharmocouplesz Oguenggg
28 no,7:311-312 163,

1, Institut metallokeramiki 1 spetsial'nykh splavov AN UkrSSRe
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AUTHORS Samsonov, G. V.3 Réahe'tm,'ak, Yu. 5.3 Viasov, K. Re - RPN B
TITLE:  Applying thermocouples encased in ziroonium diﬁ&idé for continuous S
measurement of liquid metal temperature in an oxygen ocnverter ' ‘
lsouRcE:  Stal!y no. 3, 1964, 216-218

-, TOPIC TAGS: thermooouple, chromel-alumel thermocoup
i tive casing, oxygen converter, liquid metal temperature,

-, “measurement

le, zirconium diboride proteo-
continuons temperature

.clad in three-layer protective casings '; i

3

. .',: iABSTRACTQ ’I.'hei chromel-alumel thermocou les
P
urement of liquid metal temperature in a

| of ZrB, were used for a continuous meas

conver%er during the process of oxygen blowing. The protective casings were 15 mm @

bin diameter and 140-150 mm long, with a wall thickness of 2 mm. The thermocouples

. were instnlled in the refractory lining of the converter at different distances

; from the bottom in such a way that their ends protruded into the converter for 22 -
Jundum, one of 2ZrBp, and one of

' to 38 mm. These ends were made of 3 layers, one of &
.7 | aluminum oxide_powder poured between the other two layers. ZrBy was produced by e

.- :
. - . . .
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:mixing fine zirconium diboride powder with a starch glue (140 grams of glue per 1
;kg of ZrB, powder)., The mixture was cooked until it became transparont, then !
! pressed and baked at 2150-2200C for 40 minutes. The suthors beliave that the use !
i of such proteotive coatings will aid substantially in the automation of the melting |
process. Orig. art. has: § figures., - ‘ ‘

ASSOCTATION: mome /:.inéh,= oo | T
| SUBMITTED; 00 " - 7% Ui DATE AGQs  27Maré4 L
SUB CODE: ML . “* . - §o REP SOVi 005 SR
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SAMSONOV, G.V,; RESHETNYAK, Yu.S.; VLASOYi K.R,

Uaing thermocouple sheaths of zirconium diboride for the con-
tinuous measurement of the temperaturs of liquid metal in oxygen-
blown converters. Stal' 23 no. 3:216-218 Mr '64. (MIRA 17:5)
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v AUTHOR: Samonov, G. V.; Kislm. § ;_nm,__._n._/
-~ 'I‘I‘I‘I.Ei !‘orulng protoetivo thumeouge /}“p. '

o ” T . -
:‘SOURch Ognen"pory* no.“) 1963, 311-312 o

' TOPIC 'ms: proteoﬂn eap ’ thermeoupla ’ prJaa, oarbide. , boride ., siueide »
alumd num oxide, grooxiun ox:lda ' _ _; .-

i

- | ABSTRACTs A press has been developed for forning one-pd.ece protective caps for L
. l'thermocouples used in steel and iron smelting. To form a cap, plastic material im |
| placed in cylinder (5) (see Enclosure) and pressed with plunger (9) into the : R
arnulus between the centered hollow needle (4) and the interchangeable inget (2), | - .
The head of the cap is formed in the base (12). To allow for paseing of eir, a

| gteel rod (8) is removed from the hollow needle. Using this press, the authors .
prepared yrotective caps of garhides rides, silicides, aluminum oxide, and my- 1. " @
C ] coniun?“ xide. Orig. ert, hast 1 disgram. ?‘] 1 ? RN
S ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov ;AH’US R (Institute‘ !
| of Metal Ceramics and Special Alloys, Académy of Sciences, Ukrainian SSR) -
| SUBMITTED: OO ~ DATE ACQ:  20Augb3 ENCL:: 01 . ; | R TR
" |suB c? NO REF.SOV: 001 OTHER: 000 I I I
A_qud C/ o o : :
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YIASOV, Kh., gvardii inzh,-mayor
-»n»‘—'—"“"—'———-—_——_“ﬂ

Improving the roadability of motor vehicles. Za rul, 16 no.3:13-14
Mr '58. (MIEA 13:3)

(Motor vehicles--Dynamics)
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BEUS, Aleksey Aleksandrovich; VLASOV, K,A,, otv.red,; TARASOV, L.S.,
rad,izd-va; POLENOVA, T.P,, tekhn.red,

[Geochemistry of beryllium and genetic types of beryllium
deposite] Geokhimiia berillila i geneticheskie tipy berillie-
vykh meetorozhdenii. Moskva, Izd-vo Akad.nauk SSSR, 1960,
328 p, (MIRA 13:4)

1. Chlen-korrespondent AN $SSR (for Vlasov),
(Beryllium)
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VLASQV, Khrisanf Vasil!yevich; YEVIYUKHIN, Ivan Yegorovich; SEREBRYAKOY,
Yurly Fodorovich; GOLOSHCHAPOV, I.M,, red.; KONOVALOVA, Ye.K,,
tekhn,.red.

[Driving motor vehicles under difficult conditions] Voszhdente

avtomobilia v slozhnykh usloviiakh. Moskva, Voen.izd-vo M~-va

obor,.SSSR, 1959. 133 p. (MIRA 13:3)
(Automobile drivers)
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, BELYANKI!!, D.S., akademik; BETEKHTIN, ‘A.G., akademik; BORISYAK, A.A.,

' akademik; GHIGOR'YEV, A.A., skedemik; NALIVKIN, D,V., akademik;
SHATSKIY, 1i.S., akadenmik; VLASOV, K.V,; ZHRMCHUZENIKOV, Yu.A.;
ORLOV, Yu.A.; FELOROV, 8.F 3 KUZIETSOV, I.V., red.;
MIKULINSKIY, S.H., red.: KUZNETSOVA-YERMOLOVA, Ye.B., red.;
KRYUCHKGVA, V.M., tekhn. red.

[Russian scientists; sketches about outstanding workers in
natural sciences and technology; geology and geography] Liudi
rvsskoi naukis ocherki o vydaiushchikhsia deiateliakh este-
stvoznaniia 1 tekbmiki. Geologiia, geografiia, Moskva, Gos,
izd-vo fiziko-matem. lit-ry, 1962, 579 p. (MIRA 15:3)

1. Chlern-korrespondent Akademii nauk SSSR (for Vlasov, Zhem~
chuzhnikov, Orlov, Fedorov).
(Geology) (Geography)
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JLASOV, Khrisanf Vasil'yevich; YRVIYUKHIK, Ivan Yegorovich;
SERFBRYAKOV, Yurly Fedorovieh; GKUNEV, Yu,K., red.

[Motor-vehicle driving under difficult conditisns] Vezh~
denie avtorobilia v slezhnykh usloviiakh, Izd.2., dop.
Vockva, Voenizdnt, 1964. 166 p. (MIRA 17:9)
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Verr ooy, r\rs,
RUDNITSKIY, G., inzh,-podpolkovnile; VIASOV, "Kh,, inzh,-mayor,

T E AR SRTTLT e

ﬁ...gu——vlﬂ

Preparing peraonna‘ and autcnotive and cravtor aquipuent for tactical
winter exercises., Voon, vest, 37 np,1:72-76 Ja ‘58, (KIRA 11:2)
{Winter warfare)
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VLASGV, KeRe

e

Enriching generator gas with liquid fuel. Stek, i ker. 18 no.2:34-35
F 161, (MIRA 14:3)
(Glass furnaces) (Liquid fuels)
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o VDASOV, KR

Stek.i

Exchanging regenerator nozzles in running tank furnaces.

ker. 17 no.3:16-18 Mr '60. (MIRA 13:6)
~ (Glase furmacese)

'
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‘—W michman zapasa

A word about discipline. Starsh.-gerzh., 1no.10:9 0 t61,

(MIRA 15:2)
(Naval discipline)
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'BGBROV, L.; VASILEVSKIY, V.; VLASOV, L.j DRAGUNOV, E.; KAPUSTINSKAYA K.;
KARELIN, V.; LOSHCHILOV, G.j MAKABENYA, A.; MEDVEDEV, Yul.;
ROMAN'KOV Yu.: SENCHENKOVA, T.; SENCHENKGV, A,; TRIFOUNOV,D.;
ANTOYUK, L., red.; LESHCRINSKAYA, G., tekhn. red.

[Journey into the land of the elements] Puteshestvie v stranu

elementcv, [By] L.Bobrov i dr. Moskva, "Molodaia gvardiia,"

1963. 366 p. (MIRA 16:10)
(Chemical elementa)
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_VLASOV, Lev Aleksandrovich

ot T LT 4

[A11l is quiet in the compartments] V otsekakh tishina.

Moskva, Voenizdat, 1964,.

91 pe (MIRA 18:4)
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